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So 

[!ft$£3] HufBBjfe^ti. P U t-Ru^&&if^lXfi2ffi 

[if 6 ] BfrfS*ffl?U±, -ec7)TO#^ 1 0 mJ^T^^^W^ 1 - 5 

Ho 

8 1 Ruffian h ^-(i. t-o— mtmtzm 
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8 ov^i*n^ i mm<ommmmmmmo 

i o ] m$c& 1 ~ 9 ©n-rtt*' 1 ^fBm^B^-mm^s^^^n- 

1 1 ] m?m 1 ~ 9 <D^?tLfr 1 «ism^»«?feffl«®^^ri- 

m^mi 2) a) j»«t*^?Lttm : f^»tt»#i-Kfi3*-r*iJg % b) # 

im?mi 3] a) tt^Sr^?L14a^#tt*t»^fi«Fl-*X3g N &v>T? 

14] a ) mm z mmm=H^m^um tzm&t & m ^ -? 

[»#3U 5] b) ffLtt^tt^, «B?L<^®*i&tr^®;5U± 
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[Ifl**l 7] c) #?Ltt«^tttffi**^tt*m ^v^T-a 

8] c) #?Lttl^«tt^^*^i:t^IS> ^v^b 

jS^tt^Bi^Ji-e^^it^ 12-18 <7)v^r tt^ i ^fBm^&o 

[0 0 0 1] 
[0 0 0 2] 

(PEFC> Polymer Electrolyte Fuel Cell) it, feMMift 

m^fe (DMF C> Direct Methanol Polymer Fuel Cell) i>*r<D%mfcti s &.1Zfr 
[0 0 0 3] 

£ *l e> <o»m?ife k ^ v> t > Tie o m^rafc ^a-r ^ ttmsr £ ^^-r * ^ 
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t;-y : H2-2 H++2 e~ ; 
j&y-K: 1/2O2+2H++2 e~^H 2 o ; 
H2 + 1/2O2-H2O0 

£<D|H!»±^ £J»® iilffl20O 2 ^1 . yohV (H+) % XV 
mi 1 (e~) wg^fcE^Kfr? a&spJ:<m«:B1t 

[0 0 0 4] 

o ^««ftMiSO«iSfefc LT. v a f i o n 

ffiv>P>*L-CV»& M.S. Wilson^ J. Electrochem. Soc. 139(2) (1992) 

28-30%#fiBOih) o ZO^m*. 

[0 0 0 5] 

tfc, ±|BH*#®Sr«l*J:<eit-r«#ai:Lr. 0Ox.«T. WE&J&Oftktt 

o 

[0 0 0 6] 

Sfefc, JSWK**«i«0U"r=3ffi#lS«:»2|sJ: <KSi"4#S**. 2 0 0 2 
- 1 0 0 3 7 4-^-^^^^|g^$tLTV^ 0 itUi. *-^>3S^-0^ffi^» 

o EP*>. #12 0 0 2-1 0 0 3 7 4 -^«H!I^O^S«±, ^fcflJ&fcftMfc* 
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5/ 



[0 0 0 7] 

L/c^ot, ^^Og^Jii, Hffi^M^^i <m^^@BSL> ft±L£B 

^m^&mt, iMmm^wkx, x&±.%?>&m<d®lk, ±tmm- 

[0 0 0 8] 

mm * mfc-f tz z> o^m 
-eo^ ^btitzmmnwij-tfyyv vtomrn (—$mn<Dmm*^ts) t 
r^^n^tcj ) see^^ ii^-e^&o = ?u&}Kfim2frfz=mwm 

[0 0 0 9] 
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[0 0 10] 

<3> ±IB< 1 >Xti< 2 >K£v>T. Pt, XliPt-Ruf* 

[0 0 11] 

< 4 > ±aa< i >~< 3 xD^rtifrK&^x, mi^M^mmm^ 

< 5 > _hffi< 4 > £ 33 t\ * - ?}? >m#?L14 W^^tt^ti „ * - # ^ 
[0 0 12] 

< 6 > ±m< 1 >~~< 5 >OV^-ftL^lCj3V^T, fmiit, ^(DWW&tfl 0 
^mJy.T> 0* L< it 1 nm~ 1 ft m, J: $ff L < t± 1 n m~ 1 0 0 nmt* 

< 7 > _h|3< 1 >-< 6 ><D\s*"?tlfrK&\,*X, y°u Y >&m&#V v-t± 
[0 0 13] 

< 8 > _h|S< 1 >~< 7 >OV>-r*LjHc*5V>T> y°u h >-g#tt4? y ^-f± 

< 9 > _hta< 1 >~< 8 ><Z>v*1* tifrK&\,*X, 7°n > >e*tt>K i; v-Ji 

[0 0 14] 

< i o > ±tfi< i >~< 9 >ov^-rtL^cowmftbfflm^^^i-^»mm 
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•12 0 0 3-0 3 7 4 3 5 ^ ^- S J '. 7/ 



< 1 1 > ±ia< i >~< 9 ><D^irM^<omm^mMmwm^-t^mwM^ 

< 1 2 > ±ia< i >~< 9 ><o^irfcfr<nm^wfcm%m*^%%w&* 

[0 0 15] 

<13> a) J^tr^LttW^^lCttS-fl-JwfiJtt-iXe^ b) mi&M^ 
[0 0 16] 

< 1 4 > a) mm*mL&m^mmt®K&&-t2>jM, ^v>-?b) #?l 

o 

[0 0 17] 

<i 5> a) mm^mmm^m^ummn-r^nm, #>>-ec) 

[0 0 18] 

< i 6 > b) mL&m^mm&ttmtD^ miLommz^trmmxiiz<D&& 

[0 0 19] 
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< 1 7> b) grimmttm&wm-o^ mii^mm^tfrnrnxa^o^ 

[0 0 2 0] 

< 1 8> c) #7Ltt«^*tt#^-^^#fc-r^X^ ^ta) 
[0 0 2 1] 

<1 9> c) #?Lttm^*tt##^^#:ht- SIS, ^Tb) m*^- 
[0 0 2 2] 

< 2 0 > ±m< 1 3 >~< 1 9 ><7)^irKfrlz&^X, b) X*Ite> #-?lt£ 
[0 0 2 3] 

< 2 2 > _tffi< 1 3 >~< 2 1 ><W-f ft^O^feKJ: ^#^fr£;»a?& 

/Ou±r/- K^segi-^x^^^i-^B^mm^^^o 

< 2 3 > xig< 1 3 >~< 2 2 >cov^-ra^^^v^r > ^#>6 s »m?feffl 
m^m^-rt^— ifxi±wjjiz%,j&-£ fi^mmm-c^^ <d&x ^ 0 
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[0 0 2 4] 

[fl^^&fe^jgt] 

^#-em^- £ -£-T#7c & <D Z> o 
[0 0 2 5] 

^b7X^«^it^»i: Lxm^&ummm&mm, RxfmtTKmm^m^ 

[0 0 2 6] 

^ £i0^m*)t~te. PU XliPt-Ru^^»l,iU ? -ei^o 
DMF C<DT J — YKM^&Wi^ l^tiP t-RuT^^Wv^ 0 
[0 0 2 7] 

^Bjicfflv^tL^^Lttm^-f^tt^fi, ^oi^tt*n oo~io 

0, 0 0 0 S/cmTrab<i><Wiv* 0 
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, ztit>Kmfc2 initio 

[0 0 2 8] 

L<&1~1 0 0 nmt*^^iv> 0 Mliffllti: Iti <fflv^P, 

*L 7 >^0¥^-ML#tt 10-30 nm-e* «9 > #S&9!t±£*t 

[0 0 2 9] 
[0 0 3 0] 

fu h ^fEStt^y b LT, V;WUV*>$^M; *A (SAS) . 
^^'J^jV^Vitf'J^A (SMS) > p^f ( 
SSS) , T ^ V )^W. (A A) ^^ITV^T^V, 7V;^;V*>E T'J^ 

e-^x^^vf, if 

<7)^im*> i$u 3^ 4ii7r/o±9^M, 

* t*%m^2> £ & ■?? £ & Q z<bK, L/iJS^ft-iw^yi^-w 
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[0 0 3 1] 
[0 0 3 2] 

[0 0 3 3] 
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[0 0 3 4] 

■mat, mi&mttmmmt u*-r/^7^ 1 zm^&m&^mm 
zti&mifrmit&mmmi o o^m^m^tmx^^o mico (a) »±, 

y * 1 <£«US.£m®KP tM3 #ffii$$ ii-cv^, ii-^yy^ y? 1<DB 

£ tLT-^T- 6 $ *L& o 

[0 0 3 5] 

HI ICO (b) (i> HI co (a) CO— ^^6^7**-<fcLT— &&^7 ( 

(b) Kis^X £MX7F LT(/^) 4r3^jfiU"CV**ElT?2b4o — -^^6 co^g-* 

[0 0 3 6] 

HI CO (c) *±, HI1 CO (b) (DiJ-tfl'fyv? l<OZl^feHp7^^T^ 
-£#9 MLf:|t^^„ *^f$9 tLaz:^ii L 7co-fl5co^*EI 1 CO 

(c) CiLtv^o £^9X*i**UC«^-*^8M*, MWvtilJB 

iitufflv^itSo ^(dxik, [a ico (a) k*3v*-c, — ym&K&^x 
$K&\^xi>>$mzfrz>tzib, nhtLtzmnmmmmm±, \^i±Ltz^^t 

[0 0 3 7] 
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[0 0 3 8] 

, 2/7-K2 1, T7-K23, ^TOM^K^t *Lfcm8?g 2 5 £:frLT&£ 

o 

^y^Hwrnm^a-. &scs?£7/- ks^uhcwu &simp<*/- 

[0 0 3 9] 
[0 0 4 0] 

J:0*#W^tt> ^lofcU (a-*b — c) , a) 

[0 0 4 1] 

H2HI (a — c — b) t L"C, a) ttlfcfc^FLtttfy^Stt 
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*»«<0^5fe«i, (b — a-c) tLX, b) 

& o 

[0 0 4 2] 

f4t (b-*c-*a) tU, b) #?LttmTf5«ttW4<0 

& o 

[0 0 4 3] 

*»WO^tt, &5£ (c — a — b) tLX, c) #?Lt£mT^1£#$-£ 
fc^fc-taXS^ a) M*^#^-^-e^^»#?Ltt*^Stt^^^^ 
fi^l-^XgSrjg-C, b) #?Lttm^*14#^o. fflft*<£tr$mi&&'C, f 

[0 0 4 4] 

*»fl^tt, i6* (c — b-a) fcLT, c) #?Lt£*^i*14#*** 

*fcgrt'&3:m*mx > a) #?LttmT-^tt#^^^%m#i-^xfi, 

[0 0 4 5] 
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[0 0 4 6] 

«K 7°n b yfsf ft^ y -7-^7^ 'J ^7 5 V t-y^frXfrfrym. (ATBS 
. CH 2 =CH-CO-NH-C (CH 3) -CH 2 -S0 3 H) X*$>*)R^7 
u Y V 9 7^V^75 K t — >^ ( P A T B S 

[0 0 4 7] 
[H»!!] 

$f>^L<ra-t^>^\ *%mi**mmttzm.fc 

(mmm 1 ) 

^iin.mi'^mB.um-t ua-^v^-^ (xc-72 (cabotiis 

2 0wt%PtW*-r/^7 7^ (XC-72 (E-TEK1±^) ) 
[0 0 4 8] 

±!22 0wt%Ptg^-r/y7 7^:, awt7 7' (1) KJ:^ 
[0 0 4 9] 



[0 0 5 0] 

snhhkw:, m*h<D^m m^-mh, B$^f^, 64(6) (1991)378-385 



Kb 1 1 



6 



OH 



+ OH 



a o o oh 

I C8 1 1 CB 1 1 CB 1 1 CB 1 



+ OH" (1) 
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-CH2-OH) O^A^^o^o Ptfif^-'f^^-^, *;VAT^ft 
10 0 5 1] 

•&v>-T% ^^7 7 7° (2) CJ: 0, ^^n-;v*#A^A- 1 <7)^^n- 

ftitt^v-fcLT, 7^^V7<Kt-7*WM>® (ATBS) 
^ OlSj&IILfcfco&JB^fco ATB S fcHbgiMfcfc 

n f>fEitt*°'Jv-PATBS (*°'J7^'J;V7 5 Kt-7*W^>®) 
(i, *V»afett % *v^^*ViyfeapflE (4. 4 6mmo 1/g) ^1rh 0 
[0 0 5 2] 



H CH2--9H 



CB C8 



CB 

CH 2 -CH (2) 



H X H 



^ - in u * _ /-\^C^>-<CH 2 CH) n 



H + Ce 1 " + H* *~ f T .1, 

CB ' CB 




[0 0 5 3] 

f£$Hlc{± N Tsubokawa^> (N. Tsubokawa et al., J. Macromol.Sci.-Chem.A, 2 
5(9) (1988)1159-1171) <DjjfeK$£^, Ce (IV) ^TtO 1/ K y 9 

A- 1 251^0. 5mol/L ATBS^/v-tKM^JP^ S 0 . 2m 
o 1/L Ce4+iMDi, »L^3 0tfl^^ o RJ&SU K 

^fn-jH^LTPATBS^P tW-r/77 y ? 
^t^PATBSi^P tfiS*-^>7*77^B- 1 £r#fc 0 fci^ PA 
TBS^P tfi#*-r/77 7 ^B- 1 ti\ Vy?XU<-nm*2 Aftmff 

TtmfrffiRXFFT- I RSJjgWlS*^^, PATBSg^P tI^-r/7' 
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[0 0 5 4] 

gum 2 ) 

#?Lftl^fttt^tLT4 9. lwt%Ptg^yfx^7-^ (ffl 
^S^Mtt^Pt; 46.1% on KetjenBlack EC, Lot No. 102-0291> OkT, ITEC10 
E50EJ tmt) £fflv>fc 0 C^>TEC10E50EiC, ^Ufe0J 1 «»3TRfl(fcO^K: J: «9 
„ ^n-;vM|AU ^u-;i^IATEC10E50E (A- 2) 

[0 0 5 5] 

^ -;V^ATEC10E50E A - 2 tcS«^cSr*JnUT«# U ?M:PT 
FE^ife^ (Polytetraf luoroethylene 60 wt% dispersion in water\ Aldrich 

^O-^Md^ScteJ: *)77-*'>^-^- Oli/fi) ±fcfl]«U ^fLtM 

umig^E- 1 znwtiwmmfoF- 1 

«fe Htflg# F - 1 hu E-lt:ATBS^7-I^fAU * 

^t-t'J^A (IV) iti?ZR&MMi#mfo*m\L, mMmi<DXTv7 ( 

* V- KG- 1 

[0 0 5 6] 

77 V- KG - 1 fcttSUl^ 77- KH— 1 *3 J: CflWBJtJR I - 1 fctgltLfco 
Ty-KH-l(i. mMmilE^F- 1 *JBv*fc 0 ttz, «»«JRI-ltt, Na 
f i o n 1 1 2 * 1 N^mfei^^Tfc-e^t^^O^fflvV^o 

«M«HI-1^7JV-KG-lfeJ:0 ? T/-KH-l-(:^> 13 0t> 2 
MP atl^^7 hy°V^?r^fV^ ME A- 1 (ME A : membrane electrode 
assembly) $r#fc 0 
[0 0 5 7] 
(3 > > n-;v l ) 

n> h n-;v lOMEA- 2 Ji, H»J2 0MEA- 1 fc#V- Kj&*#|4&]sI 
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F- 1 fcra&OflBi&W-f *F-2 trfflv^o 
[0 0 5 8] 

HiflJ2<^)MEA- 1 b n-;n ©MEA- 2 Kov*T> ^1 Kt 

[0 0 5 9] 
[f£l] 



<S1. HS6$J2(Z)ME A- 1 fc<fctf:3> hn- ;n <DME A-2 







7/-K 


■h V- K 


Pt MM 

(mg/cm 2 ) 




pt as 

(mg/ cm 2 ) 


r inns 


MEA-1 


Naf ion112 


0. 36 




0. 19 


fey* 


MEA-2 


Naf ion112 


0. 48 




0. 19 





poly-ATBS (D??? hMS 
[0 0 6 0] 

ME A — 1 id XXfME A — 2 ^rffiV>T> fettmffl&mittft 0£mitt*J£«#) 

PEMFC^;V (ElectroChemttSSD i:MEA-lX«iMEA-2OTl, 
T J — K£ X T>°% V - K fcinSN 2*^^IAU 3 . 5 ISPIJna'fcfTo £ 0 * 
inSN2*"^^^>Ty- K«iH2^ (lOOmL/^) . *V-K*±0 
2#* (5 0 0mL/^) lC^Ji)#x.T. ^;Vfi&i«#*T*MIL£:o fOf 
> «m (1 0 0 0mA/cm2) «r-fe/l'^«L*3£^ I-ViJ^l^U: 0 
I-Vl^i, 0-1 0 0 0mA/cm 2 <7)TO5 0 [m A/ c m 2 ] / 3 0 

[0 0 6 1] 

H3Kj3V>T> OtiMEA- #liMEA-2T^^ 0 MEA-1 ( 
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O) (i> Jt«tW^0*limtt^«r^UTv^o tfc. ME A— 1 (O) i:MEA 
-2 (•) bZim-TZt, ^77M^:if)fAU;Po ly-ATBS^ 

[0 0 6 2] 

(*tt«3) 

2 t |WJ#tc LT, j* ^ n - ;i^#ATEC10E50E ( A - 2 ) &#£ 0 ^ ^ 

, PATBS^P tffi#*-^>y9^^B-2^#7 v Co 
[0 0 6 31 

PATBS^-B-P t©3##-*'>:7*7?*B-2 fcH«*fcSr*'&LaH¥Lfc 
o -ItUC^ Na f i o n'M (Nafion perf luorinated ion-exchage resin, 5 w 
t% solution, contains 15-20% water) £Sn;tT^3 0 5HU8M$Lfc o Zbfc, 
PTFE^rifcifc (Polytetraf luoroethylene 60 wt% dispersion in water^ Aldr 

ichtt^) *MZxnwLxMfmmmD-2*ntz 0 immmwLD-2Zx? 

KG- 3 &f£fc 0 

#V- KG-3 fcttgllfc, T^-KH- lfc*tf*#iRIRI- 1 ffifltoflHi 

[0 0 6 4] 

(n v h n-;U2) 

3> fn-;V20MEA-4 fcfNRLfco n > h n — ;i/ 2 OM EA-4li> P 
[0 0 6 5] 

HJfi^3 0MEA-3^«ty f 3>' M3-;l/2 4)MEA-4 Kov*t\ it 2 KZ 
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[0 0 6 6] 

m2\ 



i2. iJfeCl30MEA-3j3J:t/3>hn-;i/2<DMEA-4 





mmmm 




* V— K 


Pt It 
(mg/ cm 2 ) 




pt as 

(mg/cm 2 ) 




MEA-3 


Naf ion112 


0.41 


& L 


0. 43 


fey* 


MEA-4 


Naf ion112 


0. 40 




0. 43 





ATBS^y "7 — Si A L„ po I y-ATBS hi^ 
[0 0 6 7] 

<^*mi&*tt«-1B:*illt*JR«*- > 

ME A - 3 £ J: t^MEA- 4 £ffiv>T, B^Mtti&SHBtiSe* (f&m^E^it) 

J*) fcRfcfcfrv^ I-VIili^^Clfo^ 

I-ViiJ^{±, 1 0 0 0mA/cm2©tll: 1 OMLJtt, 0-10 0 
mA/cm2^i^lO [mA/cm2] / l 0 s e cW^^/U 3 B#itQ 
m^^?Iii^L7to ^O^m^Tafel-7 6 n>y h Lfc (®4#P1) 0 Tafel 
5£fi, (1) <?)J:9i:t<iH ? t^o 

^ = b 1 og i o i 0~ b 1 ogjo i ^ ( 1 ) 0 

' EU Ki3V>T, ♦iiMEA-3t^l), t(iMEA-4t^^ 0 7^>7fr/ 

[0 0 6 8] 
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^3. MEA-3&tfMEA-4(DTafel 





• o g t o 1 o 


-b (V/dec) 


i 0 (A/cm 2 ) 


MEA-4 


- 5. 8 2 


0. 0 7 9 


1 . 5 E-0 6 


MEA-3 


— 5. 0 2 


0. 0 9 2 


9. 5 E- 0 6 



[0 0 6 9] 

Tafeirny h <*> y #J)f tt£f««£3BJK i o 53fe««EapffittW 
CRISIS* (SKIMS) <7)7C§$^it#!l-r^o 04X^3 KH^X. MEA- 
3 (♦) tMEA-4 (•) io (y^OM") M 

EA-3 (♦) #7C-C*4ifc#^*o £*L^»b> MEA-3 (♦) ^ ^7 

(Dmrn? t^mmztix\,*&zttfmmzfr%o -7^ mea-4 (•) \± 

10 0 7 0] 

[EI 1 ] #?UM : 3H**t£*m*: Lt*-*'^/7 y * 1 Srfflv^Jgr^tC 
[0 3] 11*600 2 <*>ME A - 1 ZP^ ✓'bn-^l <DM E A — 2 (Dfl&fflr 




miiE# 2003-3077121 



2003-037435 A v : 22/E 



[HI 4 ] ^U£ffl3<^MEA-3i5«}:^r3V >n-;V2WMEA-4<OM 
(T a f e 1 7°u v Y) *^t0"e*4o 
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[0 3] 




0 200 400 600 800 1000 1200 
I (mA/cm2) 
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4/E 



4] 



,r1 



• MEA-4 

♦ ME A- 3 




■0.4 -0.35 -0.3 -0.25 -0.2 -0.15 -0.1 -0.05 



n ^ (V) 

cathode 



fcbfE# 2 0 0 3 



-3077121 



41' 



12 0 0 3-03 74 3 5 



mm] 
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sum 



mm 2003-037435 
50300242255 

3*^ till 4 12 8 

¥E15^ 4^ 3 0 



500420339 

tt^JI|&JI|fll&7fmffiE±«3 - 1 5 - 2 

Hid 

$fifA 
100103447 

m^fP^-ftffllZ¥7RrBT2TS 3#1 1-Sf- ;fE|g>f 

t*¥?w tr;v 4 pgr a* • urn • #mtvmm 
m 



ffifiE# 2003-3077121 
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m m a m & m m 



i . a 
ft 



[500420339] 
2000^ 9/3 7B 

»*Jil*Jil*Ttrsi»iz±«3 - i 



